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1. Q^Ai- SA-llAi(£S)_1S 
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<^l^^*a^ ol-g-^V ^^].o^ :g ^^^UJ-^^ 7l]Alt|:Cl.. ^ 

^^^o\] tcf^ € ^ <^l^^«a^l ^i-im^l £-f^(low energy high 

dose)!- Aj-^^H € ^o]^ E^^]^ ^o]oi] o] 

€ ^2]^ ^5^1 (seal ing)l: -f-srl-c^ d>^^ ^:a.e]-J7 ^ 

£ 6 
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x^oim^l ol^^<y^ ol^^V ^^V^ ^ ^^^^c}-^ {Method for 

fabricating shallow well of semiconductor device by low energy implantation} 

£ 7 ifl^l £ 13^ -g- ^^21 cf§ ^Al<m<ifl ttj-s. ^^o. ^A^^ig^ ^^*l-7l 
<3£^o^ ^-2- cut!: 

110. 210 : 120, 220 : di;^>^El-g- S^^l 

130. 230 : ^S^^ e^-olH 140 , 240 : ^s^^ 

150 , 250 . 252 : ^^i^HlH^l 

160 : ^ 170, 270 : ^^^l-^&m- 

180, 280, 282 : ;5l«H]ui^lo^ ol^^oj 190 : ^ 

245, 247, 275, 277 : ^^^v 260 : P+ -f 
262 : N+ ^ 290 : P -t 
292 : N € 
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<12> ^ ^5.^1 i^^V^I ^^lS«j-'g<^l «V5.^1 ^7\Q] JL 

^ja^^ofl ^s^€r>7fl «J-'^<^1 ^tl: 

<i3> uVi^l ^l^'^l^i^ ^^1 -g-^]-^]-^ MOS iii^Hl ^^1 ^"y-Cbody voltage)^ ^ 

^«fl^i^ f-l- impact ionization)*^! ^ 

^^a^fl^i -B-^l^fS^ *H<^> ttcf. 5«^l<a(latch-up)4 

scaling)'^! ^1^. n&iM- ol2^*V ^sgaj-^o.^^ >i?fl<a^ofl 

<15> nelM-, ^2fl^ ZLoflui^l o]^^<a ^^^^ ZLCflS. ol-g-«l-^>^i ^ .^Tfl 

^«>7ll Jgcf. S?}- o^eflo] cg^oilx^o^ ^ ^o]^ SER(soft error rate)^)-^ 'g^t}- 



22-5 



1020020043698 %^ ^^>: 2002/10/24 

^ Ir^l- ^^«^] ^tt € ^ ^^^^ ^^(shrinkage)<Hl ^ d> 

al-EJ-ofl 7i<H]ui;^l S^^dow energy high dose)^ '^l^^'^^ ^^l^H Jl^S. 

^2l-a^# ^:z^u}^3.s, ^i-^-^-^ ^7] ^S.n] 7]:^^ ^2q-^0.^>M) ^7l tiViE^l 7l 
e>JL, >^>7l 3Xj|c ^^5)- >i3llolA-lS. ol^^*^ P>:±:3LS. Aj-g-^l-^ ^"l-Hm^l ^ 



22-6 



1020020043698 t"^ ^^1-: 2002/10/24 

<^1H^1S1 ol^^«a^ ^Al*V<^ ^71 IL^S. ^^^^^ ^o]7?}^] 7^^H ^ 

^ ^"s-s. « €^ ^^1 €^ S^i^ s^^l^ ^;^>^el^ ^ 

<20> ^ ^vt^o^ cf^ -^AjojlollA-l^ CMOS-g- €^ o]^ ^sfl^l, a>£^Hl 7]:^^ 

PMOS NMOS "^^-^S ^-^ cf-g-, -^7] aVjE^l 7l^oll afl^ ^^^t!:!^. 

^1 7i:^£] PMOS mos ^^ii ^;=^>^&i-g- m^^ii-* ^^^w. ^^7] e^^i 

^ ^^Jlt Cf-g-, ^7l 3lfl:^ i?i3(lolA-1§ <^l^^«a A>-g-€l-^ 7i) 

<^1M^] i^^^ <^1^^'?J^ ^A]*1-<^ ^^7] NMOS <=g^^ S^^l wl-^<^l P+ ^ 

^il}:^. ^J-71 1x1- ^^B]-^ ^]7lt!- -^7] PMOS <^^^^ i^#Al7l^ 2^y 

>^>7l Sfl^ ^7] ^^B]- ^sflolA^^ ol-S:^^ v}^3.S. A>-g-$>^ 75] 

<^l^^'a# ^A]3:>C^ ^1-7] PMOS ^^S] E^^] wl-rf-oll N+ ^ 

^^7l 2^1- ^^Hi- 
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* 47]^ 4^, ^7] p+ N+ € ^s. ^<a#^l: ^^-ir ^^^^ ^ ^7] n 

^<H1 ;5l<:>l1ui;^lfi1 ol^^«y^ ^Al*>o^ ^7] NMOS ^^<H1 -^7] P+ ^^9\. SL^^S\ 

^o];7l-^l p ^^^^tt^. >^>7l 3^V ^l-^^l-* ^17^^ Cf-§-. ^>7l PMOS '^^^'?> 

4^> ^7] ^^mel^# i^tb ^£^1 7]^ 

^1^ oj^^oj^ ^>«1*><^ ^7l PMOS N+ €^ a^l^H N € 

# ^^^t!-4. ^7l 4^> ^]7lt!-cf. ^ ^Aloflofl nfeig, ;^-1oilui;^l o] 

^Ai5->s.s >a-7l l^> 4^> ^^^^ m ^}^^ ^iL^ ^ 9X^ & 

^^^^ ^^Hil-^ ^<y^Hl^i ^^^<y 7V^ ;^Hl7fl ^ ^^^A] 

^'^^ ^J-a^*V7l ui).;g-^oi^ ^ol^^, s.'S ^<=>11>H f-^t!- S^m -S. 

<22> ^Ajo^]) 

<23> £ 1 vfl^l H 6^ ^ ^'^^ >lll ^Al<^l<Hl 4€- -SS-f ^ ^"^^M ^ 
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1020020043698 ^^ ^^j-: 2002/10/24 

<24> S. 1^ ^S*>ia. a>5.^1 7l^(100)«^l ^51-^(110)* ^^^^ ^2^- 

D>>i^5. A>-g.s>o^ ^S.^] 7l:^(100)# 2500 3000A ^S. ^^-^t}c^ ^i^] 7]^ 
(100) ^<^] ^^-9- S^i^l(120)l- ^^JtlrCV. ^-f<^l n1-e^->H^. 

(110)2f 71:^(100) ^<^1 tH5l ^^^Hi^lS'^D* I^Sl-^o.^. ^Aj^yo^ 7fl:^flAl^ 

<25> cf^ofl i 2<^1 S^lt!: S^^1(120)S] ifl^s]. w>E}-<Hl 50A - lOOA ^ 

^15] 2l-om(130)« ^^^tl-cf. 2l-<5lM(130)^ S.^^l(120)7> ^ 

£^1 71:^(100)^ "1^2)-^]^ ^-I^lr^^^l M^^1(120)S ^a^^>3^ji a} 

£^1 7)^(100)* ^^51-^ ^91 cllc]^l7> ;^l7l^cf. ojo^Ai, E ^^1(120)^ 

vfl^ofl ^^n}- ^3jfloiA^(i40)s oil- ^«e>H, -a-si-^ ei-<>m(i30)7> 

aV3E^l 71:^(100) 50A - 200A ^S. ^sj-^^ c^-^, M^^l(120) 

wV^-o] h^^^ iil]77l->^l o]^ olHj->^^ Aiz^^Vt:^ 

<26> tq-g-ofl s. 3^ #2:t;V^, :£ 2^1 ^^Vl-ofl x^oflu-)^! £.-f2:(low energy high 

dose)^ 01^^*^(150)^ ^^1^>ol (120)21 n}^o\] jl^s. €(160)^ ^^^tt^l-. 

o] nflo]], 4^ ^Sl-5l-(ll0)jzf ^3ilolA-l(i40)7l- ^l^^oj p].^^^ a].^£^<>1, e 

^^1(120)21 i3>^ ol5l«Hl^ oi^^«yoi s\7] ^^cf. ^o. ^0.^2] 

ol^^^adSO) <^m^li2f iE-f^^ z]-7l 10 keV ifl^l 30 keV^ IHO^S ifl;^] 5>40i5 

ions/cm2£^ t.Vcl-. 

<27> ol;<il, E ^^1(120)1- £ 4o]]^^S^ ^o] ^c^#^(165)S. 13)1 ^^#^(165) 

"^11- MTO(Middle Temperature Oxide), USG(Undoped Silicate Glass) 
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1020020043698 ^^ o^^>: 2002/10/24 

HDP-CVD(High Density Plasma-Chemical Vapor Deposit ion)'^^ <=>l-§-*]-<^ ^^^^ ^s}-^, 
o]^o^ ^^^V o]^^ ojr^ 

SiM-Tll tb ^S|-^(110)^7>^1 ^\>\t}c^ ^S.^] 71:^(100)51 ^^-^ ^^^7]] 

^;^V^5^^(170)* ^^^tl-Cl-. ^7l^i, 3g^2l-*>^ cfTj]^ Bfl^ ^51-^(110)^ 
^^^-OS. CMPCChemical Mechanical Polishing) -g-^<^l ^1^ ^ oicj., Tj-of oi^ 

^5}-el-(iio)^ ;g.oi oiAi- >hS^o.s ;(ll7l^ 5l^cll, ZL :^oil 

CMP ^TlHlH ^^1 ;^l7l€r]-<:*lo> i;^!-^ el 170)21- H}£^1 7l:^(100)^Hl ^^l-7l- ^o}:^ 
Cf. 1^ ^^^Hl'H Hl3Jl -a-Sl-^^ ^^Sl-Tg, ;g5|.nl- 

(110) ;«ll7l ^, al3t| AV^Bl-£ HF 5l^$n ^^S. ^iTl^cj-. -^^^.^S dt;^}^^!"!- 
(170)ol tiVs^l 7l:&(100)<>fl cfl^H ^t:LV *7ll s. 5^]^^^ ^^>^el^ 

(170)^ aVS^l 7]^(100)^^ ^^>1- ^^l^l-ji £Al^>^cl.. 

-£ 6* ^S^V^, ^^>^el^(170)* ^-^^ a>t£^l 71^(100) ^^^] 7i\d\]i^:^]o] 
<^1^^^(180)# ^^m<^ Jl^i €(160)^ ^-^Sil- ^tH^Sl^ ^o](Q)7^\^] ^:\:^^ ^ 
(190)^ ^^^tlri^f. 7-loim^lo^ ^m^^adSO)^ 20 keV tfl^l 30 keV^ oij^^l ^^5^- 1 
>10l2 ifl^l i>iol3 ions/cmM ^<a*>^ ^ol^l-. ^"l^t €(190)^ 

^A^^ nflo)!^ ^S.^1 7]:^(100)^ d^7]-^E]^il70) :^o]7/[7^ ol^^ojol 

S]o]o]: ^B-S., £ 3* %S^H ^'^tl- ^^Hl^i M^^l(120)^ «1-^<H1 ol^^ 

JL^S. €(160)* ^^^em ^-f^cf ^<U^y^ ^o] ^cf. o]^ 

^1 *M ^^^^ Ji-^i €(160)21- x-l-^s €(190)* ^€ €^ ^o]^ i^l-^elBl- 

(170) ^£21 Sol7> <y: ^ oic^ 
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1020020043698 ^^ o^^y_ 2002/10/24 

<31> (;H12 ^Alc^l) 

<32> £ 7 vfl^l £ 13^ ^ «Vxgo^ ;^]2 ^Alc^jofl ^^o. ^ ^^^^>7l 

^tb ^^^^£l-<^lt:1-. # ^Al<^l<Hl>^i^ CMOS-g- €^ ^^^t}-^. ^Ij^sls^ 
■S-2]-^£7> ^S\^]JI ^^^7} ^oV^ofl tcJ-S^. :iiW];d^ol ^^^-^^V^fl ^7}^^^^ . 

CMOS ±.:^M ^l#^o.s ^o].;^^-], S.^ ^a^s^S7> CMOS 

Sit:]-. CMOS :i;^>fe ;^^ivil^^ole|.^ sqo}]j£ <^^ol ^ji, i^o]^ n]- 
^(noise margin)©] 3.c]-^ ^^S. 7}y(\Jl Sim. 
<33> ui;,^ 7^ oVS^fl 7l:e:(200)* NMOS -^^(a)^ PMOS <^ -^(5)0.5. 

M-fecf. n^JL, aV^^l 7l^(200)<Hl ^>^^tb ^^q-(210)# -il^nl-:^^^ A>-g-^> 

<^ tijri^l 7)^(200)^ 2500 tfl^] 300OA ^S. ^^q-f- o.s>«) , al-^.^] 7i:g.o^ nmoS 
(a)^ PMOS <^^(b) ifloil ^;^l-^e]-§- ^^4- S^^l(220)#* cf^^l] , 

^1(220)^ tfl^il. a>c4-oil AV^n|. e]-o]ui(230)# JE^^1(220)^ q]^* 

^s[^ ^if|lolA-](240)* 
<34> £ 8^ ^2:^fia, NMOS ^^(a)^^> i^y ^^s]-(245)^ ^^^tb cf^, 

^2}-^(210)3i|- ^^n^ >^,3flolA-](240)l- oj^^og n].^^^ A>-g-^}^ ^ioim;^.] 
£-fSfi] o]^^«a(250)* NMOS «^^(a)3] S ^^1(220) «>rt-oii P+ €(260)# 
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1020020043698 ^^ o^^y_ 2002/10/24 

2» ^]-%-^ ^ Slcf. ^ ^AlofloilA^ ^^^^ 10 keV vfl>^l 30 keVSl ofl 

M^l "^^S^ 1>1015 tfl^] 5>iol5 ions/cni2 £-f^» ^tlrCf. ^^oflH^] oj^^o^^ ^a] 
«>°S. l^V ^^^K245)^ l/zm tfl^l 1.5m^ ^^IS. ^^^^ ^ ^Jcf. ^eflsl 

^^^17> 2.5jMn ifl;^] 3m^ ^^91 ^'?>*1-^, 1^> ^^^(245)^ ^^^1^ ^ n> 

cf^<Hl £ 9<^1 S^l^V «]-5>l- ly-o], 1^1- 7^%^i245)^ ^]7]^ t:f^, PMOS *^^(b)^ 
^ i^#Al^l^ 2^V ^^^247)^ ^^J^l-Jl, ^B. ^5|-B^-(210)4 ^3llolA-1(240) 
» ^}d^3.S. A>-g-5>^ ^■1<=^m^l -£^^^ 01^^^(252)* ^^l^><=i. 

PMOS "^^(5)21 M^^l(220) w>^«^l N+ €(262)^ ^^^tb^-. ^<=>\]^ l-^l- ciriiS. 
AsHs* «^l-g-^ ^ $lcf. 1^}- ^^^H245)3|- r.>:5l-7>;^lS 2^> :?}-^h)-(247)£ l^an ifl;^] 
1.5jMiSl ^^^11- ^A^^ ^ o;^t:|. 

£ 10^ %^S5^>^, 2^} ^^^si-(247)* 47^^ P+ €(260):^ n+ €(262) ^S. 

^'?1#^(265)^ ^31 ^^S^-tb ^41= ^2^^(210)* ^ITI^H. S^^l(220) 

# °11^^>^ ^;^l-^e^^(270)# 

cf-S-<Hl £ noil iA]*}. til-fil- ^o], NMOS '=g^(a)^'?> iL#Al7l^ ^^^h(275) 

* ^^^tt ^;^l-^Bl^(270)^ aV^^l 71^(200) :5i^<^l BPg -^S] ^ioim^l 
^ 01^^0^(280)* ^M^c^ NMOS *^^(a)<Hl P+ €(260)^ ^o]^.^,] 

P €(290)1- ^^^t!:!^. ^ ^A1<^H1A-1, ^-loilui^loi o]^-og(280)^ 20 keV 30 
keV^l cflui^l ^^S- 1X1012 vfl;^l ixi0i3 ions/cm ^o.^^ ^"^^V^ ^ 

^icf. ;^-l<HlM;^l ol^^<a* -gAlarl-^S, 3A> ^^B^-(275)£ l/rni ufl;^] 1.5^0^ ^o^ :^ 
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1020020043698 ^^ o^;.^: 2002/10/24 

£ 121- #S3:>^, 3^1- ^^^(275)^ ^\7]^ cf^, PMOS *^^(b)^^ ^x^^aI^]^ 
4^> ^^^(277)# ^^^tbcf. <^]<^^^, ±7.}^^^i270)-^ 7]:^(200) ^ 

^ofl ;^^oiiv,-)^]o^ ol^^<y(282)^ 'a'««l*><^ PMOS *^^(b)<Hl N+ €(262)S] ^^S>\. SL^^ 
5)^ N €(292)* ^^^^Vi:f. :^ioim^lS] ol^^oj(282)^ 20 keV ifl^l 30 keV 

^ 1X1012 Lfl;^! 1X1013 ions/cm25l 1-^1-* ^^t^^m ^^Icf. 

^■I-HIM;^! ol^^<?3* ^Al§>o^, 4^> ^:^s|-(277)£ Ifm 1.5m^ ^ 

^ £ 12<^] M-E^-i^^^o], N+ €(262)3)- N €(292)* €S-f N €^ 

^o]^ E^^j i;^l-^s] nT.(27o) a^l^jcf. ^>^7MS, P+ €(260)^ P €(290) 

* €^-^ P €s] s^^l ^;=^>^El°^-(270) a<^l^* ^ ^ Sli^. 

£ 13* ^S^V^a, 4^} ^^^(277)* ^171*H € ^^^^^* ^^t!:4. ^ -^^1 
o^]oil i4b). ^o] aVi^] 7l:g-(200)<^] ^t}^ CMOS :^^>1- ^-^^*]-7ll ^ 

^. <^l?icfl, NMOS *^^(a)3|- PMOS '=g^(b)<^l 7]]o]^ ^9!^(310a, 310b)^ 7]]o]^ 

^^(320a, 320b)-^S. ^^js)^ Tfloles.^ ^^^^ c).^^ oj^^oj^ ^a1^>c^ ^^^/^ 
5)]^ (330a. 330b)* ^^^tlrcf. n ^S. #^>^^5]-(u1:£a1 )^ ^^§^ cf^, o]s. ^jg. 
^ dfc:^/:^efl^(330a, 330b)i)- ^*>^ ^^#si^(340)l- ^a^^^c^ 

^* 7]-^ ^s:H ^S-l ^^O] 7]-^^^ '^^Jj^Vcf. 

-^^^v ^ fi)*>ia, ^-l^i^J-* 7]-^ €5.-?- €^1 ^l«H7>^*]-7il ^A^^c^ ^ 

^^^<:>fl ^^Js]^ €S-f €^ ^1^. 
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1020020043698 ^^ o^^^y. 2002/10/24 

€ ^ilJ-o] ^efl^cf 70 ~ 90% ^dt^cf. ^^7] ^<a-(trigger voltage)<:>l 
^7}^Ji ^<a-(holding voltage)^! ^^4ie>7l nfl^ofl 3je^l<yo] ^ 

±d\] n^-s^-, ^ vi>olc^>^i (biasing)^ -9ltlr ^1- ^di*]-^ ^©1 -g-olsf^s.. ^ w>ol 

l-^jq], ^i-HlH;^! ol^^oio. A>-g-^>^^ ol^^ojAlo] cfln];;cl(damage)l- 
^^lAl^cf. ic].B^-A^, ^ ^x^o]] a)-e^. ^A^^ ^oi] DRAM ^]3.^ d^T}-^ ^^^^Ml 

^]S.i\ c-flolE]- s^^^il El-oj(data retention time) ^, 2^5.efl4=l B]-<y 

(refresh time) ^^i-^t^-. 

^■g-^l ^711 ^^^^ ^ S^cf. #2fl<Hl^ °>:^^J-g- ^^^o] 2.5/zm ifl^l 3/fln2l ^§ 
^jm, JL^S. Tii^S. ^^1 :^o]^ 2500 3000A 
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I^^^'- 11 

^^71 E^^jo^ w].d.oi] ^-^oflui^l JE-^^dow energy high dose)2l oj^^oj^ 
21 

71 71^ ifloll :5i;^]-^el-g- ^^^^^ ^^]; 

>^>7l 211^ ^^nj. ^^sHojA-l* ^l^^^^ A>-g-^).^ ^^IM ^1 ^ 
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1020020043698 ^^ 2002/10/24 
3] 

^nv >,jiiioiA^^ <^l^^<a T'V^ss >^>-8-*>^ ^•I'Hm;^! s-?-^^ <^l-€r^^^ 

;^12 <=g^s] S^^l wf^oii 3^:51^ j7-^_£ ^>a^>^ ^711; 

^7l l^V ^]7^^ rzf^. >^V7l ^11 ^g^^nV ii#Al7l^ 2^> ^ 

*>JI. >S-7l ^S)-B]-JZ|- ^^B^- :^i3J|lolA-l$ '^l^^^a A>-g-e>^ ^■1<H1M>^] ^ 

^ i-f^^ ^^l^H ^71 ^11 <^^o^ E^^l w].rt-ofl Aj.71 

^7l 2^> ;^l7lt!: nf^, ^7] ;HH ^s]- 
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^7] 3^} ^^5^-^ ^]7]^ Cf^, ^11 4^> ^^^^ ^ 

4] 

2500 3000 A 7> ^^^5^>^ t}^ ^ 

51 

^•a^ 10 keV 30 keV2] <Hm^l ^^9} i>iol5 tfl^j 5>iol5 ions/cm 2o] s^^S 
r^T^^J- 6] 

keV tfl^l 30 keV2] oim;^] i^^a). i>4ol2 vfl^] i>40l3 ions/cm2a] £^^5. ol^^o^^).^ 
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E^^]o^ H).^ofl Aj-^n]- ej-omi- cl-TjH 5E^*>^ 

^13%H1 ^<>|^^, 1^> ifl^l 4^> ^^^1-^ €^ i^>^* ^.e.^ ^ SJ^ ^£5- 
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3) 



1 1 1 1 1 1 1 111 r 




— 100 
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[£ 61 



till 



1651 



190 




210 
230 
220 



81 



-(a)- 



-(b)- 



I I I 1 I K 



250 




210 
230 
220 



— 200 



91 



-(a)- 



-(b)- 



I I I I I I III I I I I I K 



252 
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[S- 101 

I (a) 1 (b) 




[£ 111 

H (a) + (b) 



I I I 1 I 1 III I I I I I r 




[i 121 

\. (a) + (b) H 



I I 1 I I 111 I I I 1 1— 
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